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Dear Ms . Mayes ,

I  l i v e  i n  S t r a w b e r r y . A t  wa t e r  me e t i n g  on  J une  13 , t h e  S t r a w b e r r y  r e s i d e n t s  n o t i c e d  t h a t
w e  h a d  n o  r e p r e s e n t a t i o n  o n  t h e  K 2  w e l l  i s s u e . W e  we re  ad v i s e d  t h a t  t h e  A CC  wou l d
represent us so now I 'm writing. This water report shows the environmental issue on how
t h e  w e l l  c o u l d  i m p a c t  F o s s i l  C r e e k ,  a n d  t h e  r e a s o n s  w h y  i t  w o u l d  b e  b e t t e r  t o  d r i l l  i n

I

D o  y o u  p r o v i d e  l e g a l  c o u n c i l  o n  t h e  w a t e r  i s s u e s ? W e  n e e d  h e l p  s i n c e  P i n e  W a t e r  w a n t s  t o
own the water from the well in Strawberry. There ism' t: anyone on the board to represent

One person on the board told us that if  we tried anything, "they'd bring out the big
I guess our money from Strawberry has paid for the legal advice, and whatever

Pine wants to do with the Strawberry well .

B r o o k s  u t i l i t y  w a s  j u s t  p a i d  $ 2 5 0 , 0 0 0  b y  a  d e v e l o p e r  t o  a s s u r e  w a t e r  t o  t h i r t y  m o r e  h o m e s
h e r e . O u r  w a t e r  p r e s s u r e  g o t  l o w  t w i c e ,  a n d  t h e y ' v e  b e e n  t r u c k i n g  i n  w a t e r . Th e r e  a r e
s o m e  o f  t h e  t h i n g s  t h a t  c o n c e r n  m e :

B rook s  i sm '  t  k e e p i n g  up  w i t h  r e p a i r s  .
i n  t h e  g r o u n d  f r o m  l e a k s  i n  t h e  p i p e s  .

T w e n t y  p e r c e n t  o f  t h e  w a t e r  i s  b e i n g  l o s t
S ome  o f  t h e  o l d  p i p e s  a r e  a sb e s t o s  .

T h e  r e s i d e n t s  u s e d  t h i r t y  m i l l i o n  g a l l o n s  o f  w a t e r ,  y e t  t h e r e  a r e  f o u r t h  m i l l i o n
g a l l o n s  o f  w a t e r  m i s s i n g . W h e r e  a r e  t h e  t e n  m i l l i o n  g a l l o n s  .

3 . M y  d a u g h t e r  a n d  I  s a w  w a t e r  g u sh i n g  o u t  o f  t h e  g r o u n d . I t  t o o k  B r o o k s  a  w e e k
t o  g e t  t o  t h e  l o c a t i o n . I t  c r e a t e d  a  b i g  p o n d  a t  t h e  b o t t o m  o f  t h e  h i l l  .

T h e r e  a r e  f o u r  w e l l s  i n  p i n e  t h a t  c a n  p r o d u c e  e n o u g h  w a t e r  t o  l a s t  t h e m  f o r
o n e - h u n d r e d  y e a r s ,  y e t  t h e y  a r e  u s i n g  g o o d  m o n e y  t o  d o  a  r i s k y  v e n t u r e . B rook s
w i l l  n o t  t a k e  a n y  r i s k .

5 . Th e y  c a n '  t :  c on v i n ce  me  t h a t  t h i s  we l l  won ' t effect  the water we use from l e v e l  c .

We need representation. We don't want corporations and other communities to take our
water I th ink if  we patched the leaks, they did '  t  ship out our water,  and they put a
moratorium on new hook ups; we might be able to get by here with our own water. please
help us

Sharon  S tewar t
HC 1 1308
S t rawbe r ry ,  A r i zona  85544 Arizona Corporation Commission
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HIGHLAND WATER
RESOURCES CONSULTING Inc

Water Resources Solutions

Attn. Wes Such
P.O. Box IM
Pine. AZ 85544

RE: KG Well Site Evaluation --Groundwater Resources Potenriad

Dear Mr. Such

Upon the May 1 s"'_ 2006 approval and direction of the PSWID board, Highland Water
Resources Consulting Inc. (HWRC) has completed its evaluation of the groundwater
resources potential at the "KZ" well site. The KG location was considered in light of :he
local structural geology and both the deep regional and shallower perched groundwater
systems. The evaluation focused on the structural geology in the vicinity of the site via a
photo lineament analysis. Additionally, data presented in recent publicly available
rcpons of the SHDWID, PSWID, USGS, and ADWR were considered as welL The
ongoing Mogollon Study "MRWRMS" has pmduccd a few draft documents oblate and is
currently wrapping up. However, preliminary data of time MRWRMS available to the
public is also considered. The Endings of the K2 investigation arc presented in this iivc

pass letter wort

KG WELL SITE LOCATION

The K2 well site is located in easter Strawberry at an old water distrR>ution site
currently owned by Brooke Utilities. The site is located at approximately N34 '24.388
WI ll '29.712 at a surface elevation of approximately 5,868R. An existing old shallow
productionwellat the site (55-61668 l) is reportedly a "dry hole

Highland Water Resources Consulting Inc. P.O. Blur 891 Payson, Arizona 85547



KG WELL SITE EVALUATION- GROUNDWATER RESOURCES POTENTIAL

Upon review of existing data and the completion of a lineament analysis of the site
HWRC is confident that the location is quite adequate for the drilling of a deep test
and/or production well. Figure I below, displays the results of the lineament analyses
Numerous structural features exist in the vicinity of' the K2 site and at other sites to the
north and northeast herein referred to as optional sites "KI" and "KS" for consistency
The existence of such 'tructuml features indicate a higher probability for the presence of
secondary pcrnneability (tiacttttes) in the geology below. This situation would enhance
the groundwater production potential within the deep regional aquifer

FIGURE I -- KG Area Lineament Analysis

it is auticiptnted that the grotmdwatcr elevation of the deep regional system will be found
between 4,600R. and 4,800it. (l,260tl. - l,l00R. depth to water) in the vicinity. la well
is drilled in this area it is anticipated that the Redwall Fm. would be entirely to partially
saturated. However, the prinnnry producing geology may b¢ within the Mrntiu Fm Guru
the Tapcats sandstone and into the Precambrian basement locks at depths below
approximately 1,460It.. These strata should be saturated in this area; in this respect
drilling to a depth of approximately 2,000fL ought ro be sufficient to determine the level



of groundwater production encountered and penetrate a significant section of the deep
rcgiond aquifer. It should be noted that the deeper the well is installed the higher the
groundwater elevation may rise due to the potentially semi-contincd nature of the
Precambrian system in this region. Also notable is that the Redwall (where productive)
is producing an extremely fine red sediment and that the Talpeats and Martin may be
producing sand. This situation can require more costly well construction via necessity for
filter pack and well screen or sudace filtration in combination with a down-hole sand
separator. This issue also will add to the life cycle costs of the well and equipment. it is
currently unclear if the sediment coneem is a localized issue or a regional characteristic
of the deep regional aquifer.

The upper l,000R. of strata encountered in the subject area is anticipated to consist of the
Schnebly Hi l l  and Supai  format ions and into the upper Napo Formation. O f
consideration is the groundwater that will be encountwed in this sequence as "twinge" C-
Aquifer groundwater. Perclted producing zones within this system occur within thin
saturated sandy lime layers and Mum systems. These small systems may be
interconnected w/o proper well construction resulting in vertical gradients in the well. In
consequence, it is recommended Mt any wells installed in the Strawberry area deeper
than 400ft. be constructed to utilize these aquifers discretely. HWRC believes that there
is a lowermost unit of this upper system not currently utilized 'm the Strawberry area, as it
would likely be encountered between 700ft. and l,000R.. The potential yield of this lower
perched aquifer unit is unknown. Therefore, upon encountering this zone it is
recommended that the yield of this unit be quantified and isotope and chemistry samples
be collected prior to casing and grouting it al? from the deep regional aquifer and perched
units above. The potential exists that sutiicient groundwater production could be
encountered from this lower unit such that drilling need not necessarily continue. if this
situation were to occur, proper well consttuaion and provisions for the potential future
decorating of die well could be made.

RELATIONSHIP TO FOSSIL SPRINGS Mid THE DEEP REGIONAL AQUIFER

Fossil Springs exist approximately five mila to the westmcrthvvest of the KG am. This
fact should be considered in light of the reality of water' rising and environmental
concerns rcladng to any significant (200gpm plus) wells constructed in the deep regional
aquifer in the Strawberry area. This too should be considered as part of the risk M
investing public limas into such a project. HWRC currently believes that the subject K2
area mm: not be within that portion of the deep regional groundwater How system
supporting Fossil Springs. However, the exact location of the springs "capture" area is
not clearly defined and the complexities of tiwactured groundwater How occurring in the
deep regional system may never be completely unuclerstood. Ollie: than for monitoring
purposes, the installation of deep regional groundwater wells much tizrthcr to the west of
the K2 area is no: recommended. HWRC believes that sufficient data currently exists
indicating that seep regional groundwater wells installed to the east, in Pine, would not
produce groundwater that othenwvisc would have discharged at Fossil Springs. As such,
deep regional groundwater wells installed in Pine are less likely to be the subject of
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potential linus litigation regarding water fights or environmental issues surrounding
Fossil Springs. Another benefit to the drilling of deep regions groundwater wells in
Pine rather than in Strawberry is the cost savings that would surely be observed due to
shallower well construction mquineuaems in the Pine area.

SUMMANY AND RECOM ENDATIGNS

HWRC recommends sttc K! as the optimum drilling site in the K2 area. However,
HWRC is confident that each of the sites 'm the KG urea provides adequate opportunity
for deep Ami perched groundwater production. Additionally, °pp°r=w1i1y for new
groundwater production froma cuneantly unutilized Iowa' percizcd aqua fer is a potential at
each site. This affords an option in the completion of a potentially shallower well if
sutlictent production is cncotmtelrud within or above the Nico Fm. (above approximately
1,000fl. indepth).

A caution should be taken when eonsidaing the drilling of deep regional aquifer wells in
the Strawberry area as water rights and envkonmolnltal confers may arise if significant

' many opportunities currently exist
m the Pine area for development of the deep regional aquifer at a significantly lower cost
aid risk than in Strawberry. This is due to the fact that wells in Pine need be installed to
depths typically less than l,500tlt. to fully penetrate the deep regions system vs. greater
than 2,000tl. tn Strawben-y. So too, deep wells in Pine are tlrnher from Fossil Springs
and existing data clearly indicate such wells would not capture groundvvacr that would
otherwise have discharged at the springs. The KG area may not capture groundwater that
would otherwise discharge at Fossil Springs, but this cannot currently be ooniinued.
Additionally, current events in the Pine area surrounding the development of the deep
regional aquifer point to opportunities for partnerships with other water improvement
districts and private entities that currently have wells in place and/or have tentative plans
to drill.

production capacity is committed. With this m mind,

In light of all the Endings above, HWRCrecommends that the KG site be drilled once the
following lower risk opportunities are exploredwhen the water is needed:

> Conduct a hydrogeologicd investigation to identify at lealsz twee optimum deep
regional aquifer drilling sizes in the Pine area. Such an mvestigaiion should
include recommendations as to the most cflicient and cost saving well drilling
methodsas well as situ specific yet pnmical welldesigncriteria. Ideally, at least
one of thesrlesmaybedrilkdandtestedlm2006.

Exploreand define the oppommities for paxtnersixips with other local Domestic
Water Improvement Districts and/or private msitics which may currently be in
possession of deep regional groundwater supplies or that may be considering the
drilling of a deep regional groundwater well in Pine.

.4.



Explore and define Me opportunities for parintrnihips with Federal and/or County
governments

> Explore and def mc the opportunities for any combination of the partnerships

> Prioritize the xesulringopportunities

Investigate the legality of any such potcntid arrangements and define a legal path
to successful delivery of the new long-nerm water source to the community of
Pine in the most feasible manor possible

HWRC docs not wish to dim'mish the opportunities presented by the K2 area as it appears
to be a good location. Rather. HWRC wishes to recommend consideration of the K2 site
alongside other existing opportunities. The K2 area may best serve as an augmentation
supply for the Strawberry area as apposed to a new source for Pine. In this way, the
costs born by Pine's awarer customers for the distribution of the water from great depths
and over the distance loom Strawberry to Pine may be avoided. In addition, such
scenario would ensure that existing resources available to the Strawberry area axe
preserved. Ideally groundwater from the lowermost perched aquifer may be identified oz
the K2 si te in sul i icicut quamit ics. If this zone were slated for tenure reserve
development in Strawberry as apposed to the deeper system in Strawberry, potential
water rights and environmental questions may be averted while providing for the
utilization of the K2 area at some time in the near dutaire

Respectfully Submimd.

Michael Ploughs P.G
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HIGHLAND WATER
RESOURCES CONSULTING Inc

Water Resources Solutions

May 30'°, 2006

P.O. Box 134
Pine. AZ 85544

RE: K2 Well Site Evaluation --Groundwater Rcsomces Potential

Upon the May lb"', 2006 approval Md direction of the PSWID board., Highland Water
Resources Consulting Inc. GIWRC) has completed its evaluation of the groundwater
resources potential at the "KG" well site. The K2 location was considered m light of the
local structural geology aid both the deep regions and shallower perched groundwater
systems. The evaluation focused on the structural geology in the vicim'ty of the site via a
photo lineament analysis. Addildonnlly, data presented in recent publicly available
reports of the SHDWID. PSWID, USGS, and ADWR were considered as well. The
ongoing Mogoilon Study "MRWRMS" has produced a Lew droll. documents of late and is
currently wrapping up. However. pteltminary dm of the MRWRMS available to the
public is also considered. The findings of the K2 investigation arc presented in this five

KG WELL SITELGCATION

The K2 well site is located in castes Strawberry at an old water distribution site
currently owned by Brooke Utilities. The site is located at approximately N34 '24388
Wl ll ' z9.v1z at a sudlnce elevation of approximately5,868R. An existing old shallow
production well at the site (55-616681)ismpoftedly a "dry hole

Highland Water Resources Consulting Inc. P.O. Box 891 Payson, Axiaona 85547



KG WELL sm: EVALUATION c l : GROUNDWATER so-zsotncnzsPOTENTIAL

Upon review at existing data and the completion of a lineament analysis of the site
l-IWRC is confident that the location is quite adequate for the drilling of a deep lest
andior production well. Figure l below, displays the results of the lineament analyses.
Numerous structural features exist in the vicimlty of the K2 site and oz other sires to the
north and northeast herein referred to as optional sites "KI" and "KS" for consistency.
The eoustence of such structural features indicate a higher probability for the presence of
secondary permeability (fractures) in the geology below. This situation would enhance
the groundwater production potential within the deep regiottd aquifer.

FIGIIRE I - KG Area Lineament Analysis

It is anticipated that the groundwater elevation of the deep regional system will be found
between 4.60011 and 44800R. (l.260ft. -» 1,l00tt. depth to water) in the vicinity. Ira well
is dulled in this area it is anticipated that the Rledwdl Fm. would be entirely to partially
saturated. However. the primary producing geology may be within the Martin Fm. thru
the Tapeats sandstone and inc the Ptwambrian basement locks at depths below
approximately l,460R.. These strata should be mnuated in this area; in this respect,
drilling to a depth of approximately 2,000fL ought to be suMcient to determine the level

.2.



of groundwater production encountered and penetrate a significant section of the deep
regional aquifer. It should be noted that the deeper the well is install the higher the
groundwater elevation may rise due to the potentially semi-coinfined nature of the
Precambrian system in this region. Also notable is that the Redwall (where productive)
is producing an extremely fine red sediment and that the Tapeats and Martin may be
producing sand. This situation can require more costly well construction via necessity for
Gltcr pack and well screen or suriince filtration in combination with a down-hole sand
separator. This issue also will add to the lite cycle costs of the well and equipment. It is
currently unclear if the sediment concern is .1 localized issue or a regional characteristic
of the deep regional aquifer

The upper L000ft. of strata encormtered in the subject area is anticipated to consist of the
Schnebly Hill and Supai formations and into the upper Nico Formation. O f
consideration is the grotmdwriterr that will be encountered in this sequence a "fringe" C
Aquifer groundwater. Percbed producing zones within this systan occur within din
saturated sandy lime layers and fracture systems. These small systems may be
interconnected w/o proper well construction resulting in vertical gradients in the well. In
consequence, it is recomnrerrlded that any wells installed in the Strawberry area deeper
them 400ft. be constructed to utilize these aquifers discretely. HWRC believes that there

a lowermost unit of this upper system not currently utilized in the Strawberry area, as it
would likely be encountered between 'l00t't. and l,000tlt.. The potential yield ofrhis lower
perched aquifer unit is unknown. Therefore, upon encountering this zone Ir is
recomnnemnded that the yield of this unit be quantified and isotope and chemistry samples
be collected prior to easing and grouting it at? from the deep regional aquifer and perched
units above. The potential exists rift sufficient groundwater production could be
encountered ti'olm this lower unit such that drilling need not necessarily continue. If this
situation were to occur, proper well construction and provisions for the potential litttlrc
deepening of the well could be made

mzLAn<>nsmp TO FDSSIL SPRINGS Md THE DEEP REGIONAL AQUIFER

Fossil Springs exist approximately Eve miles to the west-northwest oft be KG area. This
fact should be considered in light of the reality of water rights and environmental
concerns relating to any significant (200gpm plus) wells constructed 'm the deep regional
aquifer in the Strawberry area. This too should be considered as pan of the risk of
investing public tires into such a project. HWRC curruxtly believes that the subject KG
area may not be within that portion of the deep regional groundwater flow system
supporting Fossil Spring. However. the exact location of the springs "capture" area is
not clearly defined and the conuplexities of Nlucmred groundwater flow occurring in the
dark regional system may never be oompldely understood. Other thou for monitoring
purposes, the installation of deep regional groundwater wells much further to the west of
the K2 area is not recommended. HWRC believes that sufficient data currently exists
indicating that deep regional groundwater wells installed to the east. in Pine, would not
product groundwater that otherwise would have discharged Ar Fossil Springs. As such
deep regional groundwater wells installed in Pine are less likely to be the subject of



potential futon litigation regarding water rights or environmental issues surrounding
Fossil Springs. Another benefit to the drilling of deep regional gxoundvwaxer wells i n

Pine rather than in Strawberry is the cost savings that would surely be observed due to
shallower ell construction requirements in the Pine area.

SUMMARY AND RECOMMENDAT IONS

HWRC recommends sire KI as the optimum drilling site in the KG area. However,
HWRC is confldeznt that each of the dm m the KG area provides adequate opportunity
for deep and perched groundwater production. Additionally, opportunity for new
groundwater production from a currently unudlizod lower perched aquifer is a potential ax
each site. This affords an option in the completion of a potentially shallower well if
sufficient production is encountered within or above the Nico Fm. (above approximately
l,000fL in depth).

A caution should be taken when considering the drilling of deep regional aquifer wells in
the Strawberry area as water rights and environmental concerns may arise if  signif icant
production capacity ts committed. W ith this 'm mind, many opportunities currently exist
in the Pine area for development of the deep regional aquifer at a sigaiicantly lower cost
and risk than in Strawberry. 'this is due to the fact that wells in Pine need be installed to
depths typically less than 1,s00¢t to f itly penetrate the deep regional system vs. greater
than 2,000tlt. in Strawberry. So too. deep wells in Pine are fnnheur from Fossil Springs
and existing data clearly indicate such wells would not capture groundwater that would
otherwise have discharged at the springs. The K2 area may not capture groundwater that
would otherwise dnscbituge at Foss il Springs, but this  cannot currently be conNed.
Additionally, current events in the Pine area surrounding the development of  the deep
regional aquifer point to opportunit ies for partnerships with other water improvement
districts and private entities that currently have wells in place and/or haver native plans
to dril l.

vI I

In light of all the Slings above.HWRC recommends that the KG site be drilled once the
following lower risk opportunities arc explored when the waler is haded:

Conduct a hydrogeological investigation to identify at least three optimum deep

negionad aquifer drilling sites in the Pine area. Such an investigation should
include reeommendauons as to the most efficient and cost saving well drilling
merhnds as well as site specific yea practical well design criteria. Ideally. at least
one of the sites may be drilled fund tested 'm 2006.

> Explore and define the opportunities fur partnerships with odiemr local Domestic
Water lmpmvcnuent Districts and/or private entities which may currently be in
possession of deep regional gromndwata supplies or that may be considering the
drilling of a deep regional groundwater well 'm Pine.

. 4 .
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> Explore and define the opportunities for parmcrship4 with Federal andkwr County
governments.

> Explore and defuse the oppommitics for any combinatxun of the partnerships
above.

> Pnudtizc the resulting opportunities.

> Investigate the legality of any such potentml arrangements and define a legal path
to successful delivery of the new long-term water source to the oommunixy Off
Pine in the most feasible manor possible.

HWRC does not visit to diminish the opportunities presented by the K2 area as it appears
to be a good location. Rather, HWRC wishes to recommend consideration of the KG sxtc
alongside other existing opportunities. The KG area may best serve as an augmentation
supply for the Strawberry area as apposed to a new source for Pine. In this way, the
costs bam by Pine's water customers for the distribution of the water from great depths
and over the distance from Strawberry to Pine may be avoided In addition, such a
scenario would ensure that existing resources available to the Strawberry area are
preserved. Ideally groundwater from the lowermost perched aquifer may be identified at
the K2 site in sufficient quantities. If this zone were slated for future reserve
deveioprnent in Strawberry as apposed to the deeper system in Strawberry, potential
water rights and environmental questions may be averted while providing for the
utilization of the K2 area at some time in the near future.

Respecdixlly Submitted,

Michal! Plnughe P.G
HWRC
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